CNS adrenergic inhibition of parasympathetic oculomotor tone.
Inhibition of parasympathetic neural tone to the iris was produced by electrical stimulation of the afferent sciatic nerve, medullary reticular formation, and posterior hypothalamus in anesthetized cats in which only the parasympathetic nerves to the eye were intact. Stimulation of all 3 sites of activation produced a graded pupillary dilation and reduction of tonic nerve activity in the short ciliary nerves. Intravenous administration of the alpha-2-adrenoceptor antagonist, yohimbine hydrochloride, (0.03-1.0 mg/kg) produced a dose-dependent antagonism of the mydriasis elicited by activation of the ascending (sciatic nerve and medullary) mechanisms but did not block the pupillary dilation evoked by stimulation of the system descending from the hypothalamus. This differential action of yohimbine was confirmed directly by means of nerve recordings taken from the parasympathetic nerve to the eye. Depletion of CNS monoamines with reserpine and alpha-m-p-tyrosine reduced the norepinephrine concentration of the medulla and midbrain by 95% and 97%, respectively. In these depleted preparations, stimulation of the hypothalamus still produced the characteristic mydriasis and inhibition of parasympathetic tonic activity whereas activation of ascending mechanisms (sciatic or medullary) were no longer effective in producing these effects. Taken together, these results suggest that ascending parasympatho -inhibition is mediated by a monoamine (probably norepinephrine) and that inhibition descending from the hypothalamus is mediated by a non-monoaminergic mechanism.